With the widespread realisation of the significance of climate change, urban communities are increasingly seeking to ensure resilience to future uncertainties in urban water supplies, yet change seems slow with many cities facing ongoing investment in the conventional approach. This is because transforming cities to more sustainable urban water cities, or to Water Sensitive Cities, requires a major overhaul of the hydro-social contract that underpins conventional approaches. This paper provides an overview of the emerging research and practice focused on system resilience and principles of sustainable urban water management Three key pillars that need to underpin the development and practice of a Water Sensitive City are proposed: (i) access to a diversity of water sources underpinned by a diversity of centralised and decentralised infrastructure; (ii) provision of ecosystem services for the built and natural environment; and (iii) socio-political capital for sustainability and water sensitive behaviours. While there is not one example in the world of a Water Sensitive City, there are cities that lead on distinct and varying attributes of the water sensitive approach and examples from Australia and Singapore are presented.
INTRODUCTION
The commencement of the 21st century marks the period when the proportion of the world's population living in urban environments surpasses that living in the rural environment. The 21st century is indeed the century of cities and urbanisation. Urban developments to support a growing community have consequential impacts on the land and water environments. The pursuit of sustainability is aimed at initiatives for protecting and conserving natural resources and promoting lifestyles, and their supporting infrastructure, that can endure indefinitely because they are neither depleting resources nor degrading environmental quality (Wong & Eadie 2000) . While such ambitions may seem beyond reach, they set a challenge that can reap benefitsenvironmental, social and economic -with each step towards the ultimate, and ever moving, goal of sustainability.
A critical challenge to urban communities is its design for resilience to the impact of climate change and population growth, particularly in regards to sustainable management of water resources and the protection of water environments. It is now well accepted that the conventional urban water management approach is highly unsuited to addressing current and future sustainability issues (Butler & Maksimovic 1999; Newman 2001; Ashley et al. 2003 Ashley et al. , 2005 ).
This critique is based on the view that sub-optimal outcomes have been produced from the traditional compartmentalisation of water supply, sewerage and stormwater services. This compartmentalisation has been both physical, in terms of infrastructure, and institutional in terms of responsibility for service provision, operation and maintenance, which, over time, has led to philosophical compartmentalisation and shaped perceptions of system boundaries (Ashley 2005; Brandes & Kriwoken 2006; Brown 2008) . Transforming cities to more sustainable urban water cities, or as termed in this paper to Water Sensitive Cities, will require a major socio-technical overhaul of conventional approaches. Best-practice urban water management, is widely acknowledged as complex, because it requires urban water planning to protect, maintain and enhance the 'multiple' benefits and services of the total urban water cycle that are highly valued by society. These include supply security, public health protection, flood protection, waterway health protection, amenity and recreation, greenhouse neutrality, economic vitality, intra and inter-generational equity; and demonstrable long-term environmental sustainability. Part of the complexity of realising this best-practice is the need for identifying and employing approaches that protect and enhance these multiple and interdependent benefits and services. In the past, water managers have often reduced this complexity by focussing on optimising singular parts of the water cycle such as 'supply security' in isolation and/or in absence of reliable consideration to the other dimensions of the cycle. This often results in outcomes that compromise a significant proportion of the multiple objectives of best-practice urban water management, including the numerous well known social, ecological and economic costs, which overall increases the vulnerability of cities. Water supply solutions that best protect and enhance full suite of values and benefits from a total water cycle perspective are likely to result in more resilient solutions over the long-term.
While there is not one example in the world of a Water Sensitive City, there are cities that lead on distinct and varying attributes of the water sensitive approach. This thinking has evolved through the innovation of new concepts such as Water Sensitive Urban Design (WSUD) (Wong 2006a (Wong , 2006b , which is based on the integration of the two key fields of 'Integrated urban water cycle planning and management' (IUWCM) and 'urban design'. WSUD brings 'sensitivity to water' into urban design, as it aims to ensure that water is given due prominence within the urban design process through the integration of urban design with the various disciplines of engineering and environmental sciences associated with the provision of water services including the protection of aquatic environments in urban areas. Community values and aspirations of urban places necessarily govern urban design decisions and therefore water management practices. Consequently WSUD is an interdisciplinary social and physical sciences concept accounting for context and place (Wong & Ashley 2006) . Recent envisaging processes involving 19 scholars across seven disciplines strongly suggest that a Water Sensitive City would ensure environmental repair and protection, supply security, public health and economic sustainability, through water sensitive urban design; enlightened social and institutional capital, and diverse and sustainable technology choices .
RESILIENCE AND THE HYDRO-SOCIAL CONTRACT
Ensuring socio-technical resiliency, and overcoming system (or city-wide) vulnerability to climate change and population growth, is an important condition for the Water Sensitive City. When a city is a 'resilient' system, major system 'disturbances' (such as floods, droughts and waterway health degradation) provide the potential to create opportunities for systemic innovation and new (and more sustainable) development trajectories. However, when a city is a 'vulnerable' system, even small disturbances, such as extended storm events, are likely to cause dramatic social consequences (Adger 2006) .
A resilient system is interpreted as: (i) the amount of disturbance the system can absorb and still remain within the same state; (ii) the degree to which the system is capable of self organisation (versus lack of organisation, or organisation forced by external factors); and (iii) the degree to which the system can build and increase the capacity for learning and adaptation. Resilience is not only about being persistent or robust to disturbance, it also reflects how that system creates opportunities from the disturbance for renewal and the pursuit of new trajectories (Folke 2006) . 
THREE PILLARS OF THE WATER SENSITIVE CITY
The remainder of this paper is an attempt to translate the theory on system resiliency and the development of the hydro-social contract into principles for practice. It is a proposition of this paper that a Water Sensitive City may be characterised by the following three key pillars of practice which must be seamlessly integrated into the urban environment, including: 
CONCLUDING REMARKS
As we begin to realise the significance of global warming and climate change, new urban communities will need to strive for carbon neutrality and also have in-built resilience to face future uncertainties and challenges. They require a significant paradigm shift in urban design. an industry skilled at sustainable urban water management and government policies that underpins inter-agency collaboration, public/private engagement and innovation.
